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(54) CATHODE ACTIVE MATERIAL FOR LITHIUM SECONDARY BATTERY AND PREPARATION METHOD THEREOF 

(57) Abstract: 

PURPOSE: A cathode active material for a lithium secondary battery and its preparation method are provided, to 
improve discharge capacity, cycle lifetime and electric power amount characteristic. CONSTITUTION: The cathode 
active material comprises 10-90 wt% of a compound selected from the group consisting of amorphous or crystalline 
metal hydroxides, metal oxyhydroxides, metal oxycarbonates and metal hydroxycarbonates, or at least one lithium 
compound represented by the formula 1 to 9 having a surface treated layer containing metal oxides; and 10-90 wt% 
of at least one lithium compound represented by the formula 1 to 9(formula l: LixMn(1-y)MyA2, formula 2: LixMn(l-y) 
MyO(2-2)Az, formula 3: LIMn20(4-z)Az, formula 4: LixMn{2-y)MyA4, formula 5: LixB(1-y)MyA2, formula 6: LixB0(2- 
z)Az, formula 7: LixNI(1-y)CoyO(2-z)Az, formula 8: LixNi(1-y-z)CoyMzA2. formula 9: LixNi(1-y-z)MnyMzAα), 
wherein 0.95 <=x<=l .1 ; 0<-y<=0.5; 0&!t;=z<=0,5; 0<=y<=0.5; 0<=z<=0.l ; 0<&a!pha;<=2; M is 
at least one selected from the group consisting of Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, 
Dy, Ho, Er, Tm, Yb and Lu; M is at least one selected from the group consisting of Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, 
Pr, Nd, Pm, Sm, Eu, Ga, Tb , Dy, Ho, Er, Tm, Yb and Lu; A Is selected from the group consisting of 0, F, S and P; 
and B is Nl or Co. 
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LixMn2 04.z K 
[^^^ 4] 
LixMn2.y M'yA4 
[S^^M 5] 

LixBi.y M"yA2 

6] 

[^n^ 7] 

LixNii_y Coy02.z 
8] 

LixNii.y.z CoyM\A2 
[W^ 9] 

LixNii-y-z' Mriy. M!,.Aa 

(-^1-71 ^(^]^, 0.95 < X < 1.1, 0 < y < 0.5, 0 < z < 0.5, 0 < y' < 0.5, 0 < z' < 0.1. 0 < a < 2^1 Jl, 
M' -gr Al, Co. Ni. Cr, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga. Tb, Dy, Ho, Er, Tm, Yb, Lu, Ac, 
Th, Pa, U, Np, Pu. Am, Cm, Bk, Cf, Es, Fm, Md, No, ^ LrS. ^<^^] ^^^^ ^1^^ -S^iol^l, 

M" ^ Al, Cr, Mn, Fe, Mg, Sr, V, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb, Lu. Ac, T 
h, Pa, U, Np, Pu. Am. Cm, Bk, Cf. Es. Fm. Md. No. LrS. ^>l^c>l^ ^<^^ ^^5]^ c,]^^9\ %^o]x^, A 
^ 0, F, S ^ PS <=>Wo]^ S-^l^l Bfe Ni afe Co'^14.) 

4^ ^o]. ^ ^^^^ elf- <^i^> -a^^ ^^^^ «M 4«m 

£ 2 

£ lafe ^ ^^li 1^ "^^^ o1-§-«H -^^^ EDX ^41- ^4^^ Ii^flS. 
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£ Icfe ^ ^^Hl 13^1 ^3=^ <^1-§-5V<^ -^^^ EDX ^2fl^. 

E 2fe ^ ^^5^ ^Alc^] 4_ 10 ^ 164 1^ "^f^ #1-^^ ^-I^CO.IC) ^ J1#(1.0C) 

£ 30. ^ ^T^o] ^AHi 4. 10 « 164 i^lHi 14 ^3=^ €#^4 44^ ^2115. 

€ ^^J^ 44^flfe <^14 ^^1-8- ^ ^4 ^1^ 'iJ-^'Hl ^€ ^014. 

^T-'^2^5]c>1 Af-g-^o] ejf- o]^l- ^^1^ Hj-^ ^^7]- 3.7V, ^ 4Vi:fl^ 3C<^14 "^^^'H^lfe ^^-^ 

^4, ^^ft^, ^SsLv] ^-g-s]3: Aii^s] ai;^-,.]] ^^t}^ Art 014. -^lel?!: 5l# <^14 

:5i^lSl <a:^ ^ ^^S\JL ^fe 95% ^l^^ ^4^^ LiCoO 2 * 4-&-431 $X^^. ^l^l^^ LiCo 

02* tfl ^14314 4^ ^^^<'] ^^]^^s\3L ^4. LiCo02€-^# ^^fl^ 4^4^ 5l# ^^14 ^4fe 4 
A^o] H]H^ -f^4^, ^J^^j-^l ^^44 44, ^1^^^?! ^tfl4 4^ ^^^^ -S-^ 

- p^i^^oi A^^ 7l|^<>ll cfl^t A^7> al'H, ^^7> 4*S4ji ^4. 

olelli- 44 ^^B4 LiCoOz^ 7114 f^^l 44s 4^ ^S) ;j|l 5,292,601 3l<^l Li .MOz (M^ Co, Ni ^ Mn ^ 

E 44^ 4it«>l^, xfe 0.5 44 i^J)7> 7l#4«H Sil4. 4^ ^4 ^1 5, 705, 291 si^r 44-^1^^, Ji^4, e1 
f- 4oi^s.A>ois., 4^^!^^ 44'^lH, elf- 4^niv|oiH, elf- i^l4i5llc'lB, -MelS- ^144-^1^, s^f- 45l7ll<^1^ 

SEfe ol-f-o] ^^V°.^ if-4fe ^^^1-4 e| El oil ol E) :E ^l^l^ellol^ ^'^l- (lithiuated intercalation compound)^ 
^^43., oil- 400 °c 01421 ^^M"^ 47l elElollolElH ^iBl^Bllol^ 51-^1- ^^-g 441"^ s^4fe 4 

^oi 71 #4 Si4. 

ZL514 o^4*l -g-^ 4A^, 44 ^ 4'^1€ 44«^1 -fT"4 44 €1-41: 7114471 ^4 4^71- 4^^<^14. 

4^ol <>1^3.Al- 4fe 7l^ai 4;^! 

^ 4^^^ 4^4 5-4^4 44471 ^4 ^As4, ^ 4^^ -§-^ ^4. (power) ^ 4<^1€ 

44=^1 elfl- <^14 444 44 €#4^ 4^4fe ^<^14. 

^ 4^sl 4^ 4^4 1-^^^ 444^ slf- <^14 444 44 *#44 4^ 4'^14. 
4^^ ^ 44 



4-71 4^^471 ^4<=^, ^ S4o)l 4^4 Hfe €44 ^4^1-. ^4 4^14<^1^44<^1h, 4 
44:a.tiloiE ^ 4olH4Ai 4:a.tiioiBS <>1^<H4 5<^14 4^4fe 4-^l-, se^ 441-* S44fe £4 
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[^n^ 1] 
LixMni.y M'yAa 

[^n^ 2] 
Li^Mni.y M'y02.z 

[Si-nM 3] 
LixMn2 04.z A, 

[^n^ 4] 

I i A/rr.„ N/f ' A , 
'-'^x ^•"-i: -y y * -1 

[^^1-^ 5] 
Li^Bi.y M'yAz 
[^^^^ 6] 
Li^BOz-z A, 

7] 

LixNii.y Coy02.z Az 
[-^n-^ 8] 

Li^Nii.y.z CoyM"zA2 
[31-4!-^ 9] 

LixNii.y'./ Mny. M'jiAa 

(-^^-71 ^^A^, 0.95 < X < 1.1, 0 ^ y ^ 0.5, 0 ^ z ^ 0.5, 0 ^ y ' ^ 0.5, 0 ^ z- ^ 0.1, 0 < a < 2'^]3., 
M'^ Al. Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm. Sm, Eu, Ga. Tb, Dy, Ho, Er, Tm, Yb ^ Lu^ '^l-f-'H^ S 
6\]X\ ^^^^ s>i^ -Sdb.ol JL, M" ^ Al, Cr, Mn, Fe, Mg. Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, D 

y. Ho, Er, Tm, Yb ^ Lu^ '^l^'^^l *<^l^i ^^^Ife "^l^^^ ^^^]^, Afe 0, F, S ^ PS o]^^^ ^^Ij^i 
Jl, Bfe Ni £fe Co'^W 
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a ^Vt^ o] elf- 01:^1- ^;^1^ ojq- ^^Sl^M, ^>Sl-l-^ S^I-^l-T^^ £fe ^^W, 

^Al§l-0]S.S-40lc_ ^Al7l-:a.t)lolB ^ *f<5lHS.Al ?>^VilolE^ Ol^ol^ ^oflA-l ^^5lfe ^-^^^ i# 

sffe a^^-lHl^<^l ^^^^ *}7i ^^Ai 1 xfl^i 9s«-Ei Aiiss)^ ^^1-^: s^^i-fe 51 f - ^^1-4, ^-Is^sl^l ^ 
^ 5l-7l 4|-*>Ai 1 ^x] gs^El Ai^sl^ 2l# 

1] 

LL.Mnr Ml.Ao 
[^*!-^ 2] 
Li^Mni.y M'y02.z 
3] 

LixMn2 04.z 
[Sl-^^ 4] 
LixMn2.y M'yA4 

5] 

Li^Bl_y M"yA2 

[^n^ 6] 
Li^B02., A, 
[^n^ 7] 

LixNij.y Coy02-z Az 
[51-^^ 8] 

Li^^Nij.y.z CoyM"zA2 
91 



^7T1^S1 ^2002-0067183 



(41-71 ^'=^]^, 0.95 < X < 1.1, 0 ^ y ^ 0.5, 0 ^ z < 0.5, 0 ^ y' ^ 0.5, 0 ^ z' ^ 0.1, 0 < a < 2<^]Jl, 
M'^ Al, Co, Cr, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb ^ LuS. <^l^c>l^ 5 
i^i 5W ol^^ ji, M" ^ Al, Cr. Mn. Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, D 

y. Ho, Er. Tm. Yb ^ LuS. o]^o]^ ^oflA-^ ^ajsj^ 5>i4 o]^o] ^±o]x^^ Afe 0, F, S ^ PS ^W^^ 
Bfe Ni £^ Co<^14.) 



^7] 211- S^^^^ 42it}7] ^n^]^, 4M 51-^^^ 1 ^1^1 9S^El^^5]fe 2]# 

^^A}o]H -8-^ £^ ^-g-^n^S (encapsulation) 

^ ^ 91^^, H tfla^lol ofls Mg, Al, Co, K, Na, Ca, Si, Ti, V, Sn, Ge, Ga, B Sfe As» 4^1- ^ Sl^f. 

41-71 3^ i5J)E|^i^, CVD (Chemical Vapor Deposition) , ^ S'i (dip coating)^ ^ 3^ iJ-^ 

^ Af^t- oi5i^ =7^ ^o,]A^ ^>«tv is-^^ la^-s] ^o^oii ^ei5i ^ns. ^> 

AHl ^Alf - ^ oj^ oj^3|. (one -shot process)^ ^^It" '^l «cJ-^^ ^^j<^l ^V^ti i^^} ^^IH 

o^^o] oiji, sigoii ^^VSl-i- t:-!^ S-a^^}^! ^ -^^t ^£ 91'^ "^^^^ ^^J<^1 m 

7.m^ ^i^i}^, 4-71 sl-*)-^ 1 Lfl^i 9s«-Bi ^^^(g^^ sSt^^)^- '^r^^'^lH -g-^-fl £fe ^-8- 

^^7H1 ^f-'g^U 57ttl:§l-^Ai, ol ^^7]$\ ^£1- #7M7l^ ^^-^S. ol o. ^^oflA-] jEfe ^ 

Si- ^^6.^ *m l-S'a 7>>i (blowing gas)l- ^^Jsf^^i ^^ll" ^£ ^7l Ir^-^J 7>iSfe ^^7}^^ ^fe 

<i>s5- 7>.^i ^2] ^%^§ 7}^i afe COs^fe H2 07f ^«il 7l-i(harmless gas)* =r ^H, ^^7l ^ 

# o^vaxfoijE. ^oB 5:^. ^-§-^^ 4-71 elf- 5l-%^# iai^^i^^i llr^^olH -g-^ afe 

^^oj{^ ^£ ^7]. ^ j7H_Hl o^g^txl ^it^ol ^171^4. ^^1^^ ^12: , 47] ^ 

* 2]-zl- ^Al^ ^.S.tiol_ ^x^2] ^^7HA-] -a^^^ (one-shot process)^^. ^^1^ ^ ^4. 5<a^ 

^^^i ^7l ejf- 2l-^i-#4 -g-^J! 5Efe ^-8-^1- ^^^H ^"^^ ^. ^ 10 ^fl^l 30^ i 

Hl*^(premixing)# 

4I-7I ^^712] -g-yfl^l -grS^ Sfe l-o] ^ o)^^ ^S^S. ^7H7H, ^S. ^7} «j-^2l ^ c^l^ 50 ^^1 

lOOTCSl 71-^^1- ^^A]?! ^%T-7ll- f-sj-*}-^ ^2]-^ 71-^^fe ^ttlr^ASfe ^51^711- l-*>o^ 4^1 ^£1- ^ 

7M^ 1.1-^^ 1- ^ ^4. 

4-71 ^^1-7l^fe 5lf- 4>^#4 t^4<^l^ £fe ^-g-«2j^ ^^^m 1^ til%A^ 71^11- ^ 

^1- ^ ^£1- ^7MS =r =1^, ^1^^ tfli^?l -B-A^ ^^7l (planetary mixe 



3.^ *^^i^-l 4-g-£lfe ^1-71 "^T^^^l^ ^^-^^ "ars^^ "Ss^i i:fl§H 0.1 ^^1 10 ^^%, wl-^2]Sf7l1fe 
0.1 ^^1 5 «f|^*>fe ''^S] ^^51-71 14 £fe ^l^W. 

t^Afo]:^^ <^vs^oii ^sflsH 0.1 ^^1 10%, 0.1 ^^1 5%^ 't^^'^l^ -g-^-Sl: ^1^%^ 

#4 ^] #<^1 0.1 ^fl^l 10 ^^%, 4^3l*l-7im 0.1 T-fl^l 5 «ll^«l-fe "y^^ 

afe ^>Sl-## ^t^l-"^ ^1S«V714, #4, £^ 4>^1-Sl ^f-S-^ «-fr^l^ ;^1S^>4. 



^7fl^*l ^2002-0067183 



^1-71 .^s-i- £fe 1-i -g-^Slir 5351 Al-^*v ^ oj i^, Mg, Al, Co, K, 

Na. Ca. Si. Ti. V, Sn, Ge, Ga, B £^ As* ^ Xl^^. ^^7] "^3.^^^ n^^, i^-i: Sfe o]^^^^^^ 

^T-7l ^i^xfojiEL ^<aj ^, Si ^"A^ tfla^"?! i^fe Aidrich^Hl^i ^1 B)lEe]-^s£^e|?]lo] 

B(tetraorthosiUcate) -^^^i^ =r£ Xl^l, ^el^jjolBl- -§-^5><^ ^l^tb n^^^^mSL^^^m]") 

-^1-71 ^#51 ^£7]- 0.1 ^^%:a.T:1- -^^^4°!^ ^-g-°-^^s sl-?]-^ i vfl^l 9^ sf^ 

01^01:51 ^ollA-l Wl-^ S47l- ^+^^-11:^1 ^0.1^, ^7l ^^2] ^£7} 10 ^^J-*]-^ 

^^^^ ^A]*v <==^^4<=1^ -g-^ afe ^-g-^-!!ol ^1-^ i^^l zooti^i 1 

xfl^l 24^]:?} ?iSAl?H4. ^7] ^^^^ ^^^4 ^^^grSi^ ^^11: ^^ife ?i£ ^RH 
t3]-^ai5M ^JL, 200t:i- ^^ife T^-a-^l-o] ^o]xl;^] ^o.hs. 4^^«}^1 ^4. 4^ 

-^^^^ ^Al^V :^^o]]^, Aj-^e> 44 ^o]^ ^;gol ^a]o11 o]^ol4:a^ ^^s. ^31 ^^J^ 

oje^^ ^^ji 44, a^-^l 't^-4olH afe cfl7i ^-i-^-^ 

^^.^A] 4oi:^s.Ai-oiHS. i4 ^31-4:2., ^]^^] ^SF^ l-^^l ?is4 sI^a-] =^ai-4°-_ ^ai^i-o] 
H^A>oi:^^ 4a14:m.v11o1e 4a.i^l<^lB ^ 44 "^l^* St4fe a^S^el ^^l ^^^€4. 

K^^^ #-^1 ^-tl-^ ^iflS Af-g-«v 01 j,^ o] 300 ^^1 800°CS 1 4^1 12Al:7l- ^oy 

e)*!- Aj-^^ ^£ %i4. ^1-71 ^^^el ^;^oii 44 ai^A^iq ^^5\o] ^^]:41-, ^aj^oi^s. 

A}ois., 4Ai4:a.i,iio]B £^ 4'^1^^4 4:^.1^1 olBfe- ^^£!<H. ^^1-^ 

'^l^Tll K^^]^ ^Aj^ elf- n^^^ ^x]oil ^^f: ^-f, :a4 4^^4 44 

4 ^^^(power) ^HT- 44^ 7lcfl^4. 

a. ^tgoflA-i 4-8-^ 4^7] 31-44 1 4^1 921 4^1-^ ^J-^^^^^s ^^^^ 444 1 4^] 9^1 s^f - 4^1-^ 
^ji, £^ 4#4 ^oi-^-^s ^If - Ml-* il4. 

>S-7l 44^ 1 4^1 9^ 4^^!-* ^^^J47l ^^4. ^W'^ ^ ^^^^ €4fe ^^^14^ ^^1i!:4. ^7l e^f-<g^s. 
^ ^ti];:^ o.^ °j-;?l-;^l b1# 0I4 <g=^ ^l24fetfl ^^-4^ <Htti^ 5Jj= A>-g-4 ^ o| o_4_ ri 4 

S^-el is elf- 4'^m2ll^>lB, elf- 4^1tll'^lB s^f- 4<^1^^^4ol^l- Xi4. 47] ^#<giiiiL^ 4 

:l>'S, a^^H-g, ^^^'g sife M€ 4^<§* 4-8-1^ =r %14. 47l ^^-^^sfe 4^ 4^-ili^l'^1^ -Sfe c]^4'^l^ 

^ Xl^T3^. u|^<gASfe 4'*lH44ol^, 4^lHsll<ilB Efe 4€ A>-g-i- ^ ^4. >s-4 i^l^ 

4^>^^ i^€<S4 "oR^'ii: 4^^s. ^^A]7q ^la4 4^4 ^ ^4. -^^-^^^ 44-3, s^s-g, M€ 
"S, afe ^€ 44<g4 44 l-^-S, 4'^ HL^r 44 ^4^1^a ^£ Xl4. 47] IriL-giisfe 44 #^-2-4<^l 
^ £fe elf - #^i4olS:7}- A}-^^ ^ 47] 4 '^^sfe 44 44°!:^ afe s^fl- 44<^1-^^1: 4-§-4 ^3., 

471 ^l-g^sfe H3P04lr 444 ^ ^4. 47l 44-3, s4H<g. ^€ 44'^, Iri-g, ^ ^-^ol 47l 
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1-^, ^^1- (mortar grinder mixing)^ ^}^^ ^ XlJl, <^H, ej^"^ ^ ^^'^^ 

^^^}y] ^«H, i^^, T^llt^, '^Hl^ 3- ^7-h5>Jl -g-n1]7l- 7]$] ^fl^M (solvent 

-free) 1"^^ H^^l^l ^^(mortar grinder mixing)^ ^^l^Vfe ^^l wV^^^W. 

<go^;5l $t 400 ^^1 600°C^ ^Si^i 'l^]^^}'^ ^ ^ (semi - crystalline) 1 ^^1 9^ 

^^1- ^^^1 t^sl ^£7} 400°ci4 ^^^#^4 ^^-^^ ^-s--^] ^^s-M ^^1^ 

o] $lt:|-. a-H- 't^^ej^H ^1^^ ^T^^fl ^, l^e] s)-:^^ ^711- •i-S<y (blowing) 

^^oflA-l 7fl^^(remixing)^l5^ 5^«>7ll ^^^1^ ^S. 9X^. 

'^'^^ ^ ^=^^] 700 ^fl^l 900°C5:| "^1= 10 ^^1 15^m ^"^I 2^1- <i^^5l?3:4. 2^> l^-]^ ^£ 

71- 700°CiL4 ^^'3 S^j5l7l ^^l^o] o^cf. Aj-71 ^;S^5] ^7] SLfe ^>^1- 

(blowing) *>fe S^i^H^i 1 ^^1 51C/^21 ^^^c^ ^^m:3i, ^ "^a^ ^1^: ^'?]: 

ojolA-l^ S^^^ l tflx] go^ ^^^S. o]^o]^ ^6\]X\ ^^^^ Sl-^l-S] ^l-^i^-l 7l]^^(remixing) 

^1?^ Bif- "g-ir S'S^I-Tll ^o] n\^z\t}T:\_ 

^^7] 5]# o]^]- ;^;.]-g- ^l-y] ^-js]^ ejf- fl-^l"^ 4^^«>7flfe 10 ^^1 90 ^^%^ "a^-^S 

^^7] S.^ ^elsl^^l slf- H>t^«|-7llfe 90 ^fl^l 10 ^^%^ "^^S. 

^o], U. ^1^21 elf- ol^l- ##1^ ^el^ Elf- 5|-%l-l-3)- fiig ^-ISlSl^l 5lf- ^^^^^ 

^t^M 4-8-51-ss, #2fl ^^El^ elf- 51-^1-^^ €1-^^ wl*?'^ ^^-^ ^^"-^^ ^ 

7M^ ^4. ^tb elf - -^l:^!- ^1^^ T= ^4. 

<^1*1- ^ 't^^i H}#3l^l ^AHi ^ Hlac^ll- 7l;^Mcl-. ^3lT4 5]-7m ^^Hl^ ^ ^ 11: ^^HTS ^ ^ 
(^^Hl 1) 

LiCoOz (UM Korean, ^^-^^ D- 10)* 5% Al - oli^5.^4^lH -g-^-^^S S^*!: ^, 300°CoflA^ I^^El^M Al ^> 
#ol ^i^oil ^^J^, fi^ ^-1^1^ LiCoOa* S.^ ^21 5)^1 LiCoOz (UM Korea4. D- 

10) 70 ^^%^. ^7l ^el^ LiCoO 2 30 ^^%* ^W-^^ "^J^T ;5|1^«1-S4. 

41-71 <a=^ l:#^/£^^l|/4?lT=l» 94/3/3S1 #^HlS. N- 1^11 5^1 1-el^ -^-^fli "a^^ ^elel* ^l^sf^ 

4. 

25/fln Al-S^ ^7l -^^^ Sl-^ ^ele1» lOO^an o]^ 7]^o] i.6cm?l €^-^S 

oj:^ ^12:§>S4. IM LiPF67l- -g-^€ <^m^ 4iL^il<^lB4 rli^H 4iLi-ilolH(l : 1 » -g-^^l^ 

;ggfloB^^ Ai-^sl-jL, Ai]^^(fresh) ejf- tfl^^^ ^l-g-sH -i-^:^ i^i^i 2016 4"?!^ ^^1» ^1 

2:*1-S4. 
(^^Hl 2) 

^^511- 300°C tfl^ 500°Ci^i ^^]^ ^l5ls>Jlfe >a-7l ^Al<^l 13Z]- ^o^sl-Tll ^^13-1-^4. 



(^^Hl 3) 
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■t^ell- 300 °C 700°C°fl^i ?^l5l§}jLfe 4>7] ^Al<^l ijzf ^^it}7\] ^^l^gcf. 

(^Al c^] 4) 

LiCoOz (UM Korea4, ^^f"^ : D - 10) 1- 1% Al - ^liiS^^^^^li^ ^^^^ lOO'CoflAi ^2:sH ^-1 

2]€ LiCoOa* LiCoOa (UM Korea^K ^^^'^r D - 10)4. ^7] S.^ LiCoO 

a* 90 : 10 W^l-'^ -^^^ l"!-^^ ^l^^l-^cf. 

(^^1 5) 

2^ -§-^^S 1% Al- '^l^^S^^}'^!:^ -B-^ tfl^ 3% Al- ^^R^S^^HH -g-^# A>^^ ^1^*1- JLfe ^7] 
^Ajc^l 44 §1-711 ^Al§>^4. 

(^^Hl 6) 

ia^g ^°flA3L 1% Al- ol:t^S.^Al.olH t|)Al 5% Al- '^RSS.^AVolH -g-^^ A>-g-^ ^7l 
^^1<^1 44 -^-isl-Tll ^Alsl-^cl-. 

(^^I'^l 7) 

5^ ^^5lS|xl LiCoOzSO ^^%4 £^ ^21^ LiCoOzSO ^^t^ ^14«]-J1^ ^7l ^a^I i^- ^ 

(^^1 i 8) 

LiCoOzSO ^^%4 LiCoOzSO ^^%» ^l^^F^afe Aj-71 ^a^I 24 

'g^l-Tj) ^Al^l-gcf. 
9) 

^^ejslxl LiCoOzSO ^^%4 ^5l^ LiCoOzSO : 50^^%*^^^^ ^l^^l-JL^ ^a^I 

(^AHi 10) 

ani ^el5]xl LiCoOzSO ^^%4 ^^el^ LiCoOaSO ^^''t!: ^14*l-:iife ^7l 44 ^ 

(^^m 11) 

^iel^l^l LiCoOzSO ^%^%4. ^-lej^ LiCoOzSO ^^%* ;Hl5^|5}Jlfe ^a^I 54 

^^1*1-^4. 

(^aHI 12) 



^^£144 LiCo02 50 f^^%4 ^^514 LiCoOzSO ^^S=%1- ^144^^ ^4'^1 64 

^4711 ^Altl-gcf. 



^7^^^ ^2002-0067183 



(^^li 13) 

S.^ ^elEl^l LiCoO2 30 ^^%^ LiCoOzTO ^1^*>S^ ^a].^] ^ 
(^^Hl 13) 

^elslx] LiCo02 30 LiCoOzTO ^^%# ^^l^Sfjlfe ^7] ^a]<^1 2^ ^ 
(^X\c^] 14) 

^Blsjxl LiCo02 30 ^^%^ LiCoOzTO ^^%«- ^1^*1-31^ ^^H] 32]- 
(^^1<^1 16) 

^elHj^l LiCoOzSO ^^%^ LiCoOaTO ^^%» ^^tb ^l^l^-fjlfe ^7] ^aJo^I 44 
17) 

^^elslxl LiCoOzSO ^e^S LiCo0270 ^1^*1-51^ ^7] ^/-loil 54 ^ 
(^AHl 18) 

^5151^1 LiCoOzSO ^^%^- K^^^^ LiCo02 70 S^tl ^1: ^1^*1-31^ ^i-7l 
(^aHI 19) 

S.^ n^^^] ^-fr LiCoO290 ^^%^ a^ ^51^ LiCoOz 10 #^%» ^^tt ^l^l^j-^lfe ^l-j] ^a].^] i^- 
(^Alc^l 20) 

^]^^^] LiCoOzOO a^ ^^el^ LiCoOz 10 ^^%» ^^tt ^sfl^l^l-jlir ^a].^] 2^ ^ 
(€^1-^1 21) 

^^S\7] LiCo02 90 -^^%S^ S.^ ^"^^ LiCo02 10 ^^%» ^t?!: ^l^lS}^!^ ^1-71 ^X\d\] s^f ^ 

1) 

LiCoOa (UM Korea^K "iW^ D - 10)* 'S^^ 4-8-^1-^4. 

"^jq- ^l-g-^H, ^7] -iAjdll 14 ^i-'g^ wj-^ ^xl» 
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(^]SL<4 2) 

LiCoOz (UM Korea^K D- 10)1- 5% Al - S^«>^. SOO-Ci^i 10^R> ^ 

(til Si 3) 

ia^i ^^(Lj^ 10% ^£31 Al- <^1^5iiL^4o]^ ^6fl^ ^}^5l-JL, ^^-lell- 700°C<Hl^i 10^1?]: ^^It!: ^1 
1) 

LiCo02 (UM Korea^, ^^-^^ D- 10)» 0.1% ^£^1 Al - ol:5iH^^4<^l^ -g-^Jj^S S^5>31, 300°Co)1^1 lO^l^V 

V -I — y 

LiCoOz (UM Korea^, D- 10)* 1% Al - '^l^i^S^^'^l^ S^^fJL, lOOT: ^-g-ollAl iqa] 

:?> ?ia*}<il til;=§^ Al ^^^1- %-^] ^^^^ LiCoOz'^f^ ^^IS^l-^cf. 

(#Si 3) 

3.^ -g-^^s. 5% Al - -^l^SS^^HH ■%r'^^ ^H-^ ^14«l-:afe 24 ^"a^Wl ^A]*]-^ 

4. 

^7] ^A] 6i] 1,7^ 134 wj-ig gj)x (Energy dispersive X - ray Analysis) 44» S. 

la. £ lb ^ £ lei 44^$i4. EDX ^^ «o1-^^ ^J^* ^^^^ ^^^1: ^ ^^r «oT- 

1^ o.^, £ la, lb ^ lei Al 437> #;^l)-t-^S ^Ali 1^ 7 ^ 130^ ^^^d\]^ API *^fl^* ^ ^4. 

*^el^ LiCo02 3]-^^#4, LiCo023l-%^#4 til^oj] 4^ ^i^(O.lC) ^ Ji-i:(i.oc)i^i4 -8-^ #^( 
eapabiiity)* <t4:a.7l 4«M, ^^Hl 4, 10 ^ 164 45ii i4 ^ 3i#i^i4 -g-^ ^^d* ^^*M £ 2i 
i44tfl5i4. £ 2i 44^ ^4 ^"^1, ^-iri^ife ^^li 4, lo ^ 164 ^l^ii i4 ^^^'^l -n-4«^M 44lst^4, 
3i^i^ife ^^li 4. 10 ^ 164 ^47} 45ii 14 4«fl ^^^W -g-^ 44^* "^J: ^ $i4. 



£ 2i 44^ W -S-^ ^ fJ-^ ^4* ^^^14711 44 44^ 47l s i ^ 2» ii^ ^44711 4 ^ ^4. 
44 S 1 44 2^1 44* Ji4, 4^4i^^r 4Ali 4, lo ^ 164 4471- tilai i4 -n-44714 4^ 4'H4fe 44 
-g-^* 4444, :ii-s-4 nflxr 44i 4, lo ^ 164 4^l7> al^i i^ 4^1i ^14 4 sOmAh/g ^j£7l- ^4 44!^ 
-§-* 4 T Si4.'24, 44 44£. ^1^4 ^fe 44 i 4. lO ^ 164 «l5ii i^l 4^171- #44?fl 444 44, 
Ji-i:4 ife ^4i 4, 10 ^ 164 447> HlHi 14 44:s.4 4 o.sv ^Tfl 44!st^# 4 ^4. 44^^^ 4 
4 -g-^ 4 44 447} 44p 4, lo ^ 164 4471- ulsi ia.4 4^^ ^t^I" ^3444. 
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0.1C[mAh/g] 


1.0C[mAh/g] 


\i]M<^] 1 


161 


113 


4a]c^] 4 


162 


143 


^^l-^l 10 


160 


140 


4^]^] 16 


158 


145 


IS. 2] 




0.1C[V] 


1.0C[V] 


V]3lc^] 1 


3.91 


3.57 


^^li 4 


3.91 


3.85 


^^li 10 


3.91 


3.86 


^^li 16 


3.91 


3.87 



Bf^, ^A](^i 4, 10 ^ 164 ^W) 1^ ^^1^ ^-^IS ^^J^ ^^«H :3L 141- £ 30)1 

# ^^^^ 4^1^ ^^1* 4.3V~ 2.75V 4=^1 0.1C^0.1C(13^), 0.2C^0.2C(3^) , 0.5C^0.5C(103|) , IC 

--lC(65l)i^ ^«cJ-^ i^s^^l^H ^^]^ T^^^ ^^^*1-S4. ^ ^4, 4, 10 ^ 16S1 ^^1 



Aj-^^ 44 ^'^l, ^ ^^4 4fl- -^l^ 5l# 5^^#4, £^ ^51^4 elf- ^ 

^l-#-ir ^-^S4. LiCoOzl- «14^ «c]-4-8-^^ 4 30mAh/g'^1-^^ ^7>4 

•^SLX^, «o1-4-g-^4 1/201) «B44fe 44(mid point voltage)i5l ^-f 4 0.3V ^^SL ^t^l-^ ^sf* <?3^cl-. ix^, 

S.^ 4el€ 4# Wl-4, S4 4^1514 4^^^^ ^44'^ 4^4^^. it4 4214 e]f- 44^4^ 44 

Irl-^s. ^^4 -n-4t!: 14* ^ ^^:s.s., 2^1) 4^4 *J=^4 €7]- ^44 a:41- t= ^4. 

(57) ^^4 44 

1. 

S4i «1^4 sife 4^j4 ^441", 444<^1^44<^1^, -^Ai^ViLMiojE 4«l3i4^1 fW] 

o]E^ 01^0^:51 ^oflA^ 444fe 441-, Sfe 44## i44fe S44slf^<^l ^44 44 444 1 44 94 
441-^^4 4^4fe 44 '^14-4 44#; ^ 

*]-7l 444 1 44 94 4^1-^^4 4^4fe 44 '^144 4f- Wl- 

^ i44fe 4f - -^14 44^ 44 €1-4. 
[444 1] 

LixMnj.y M'yAa 
[444 2] 
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3] 

i^n^ 4] 

LixMn2.y M'yA4 
[nn^ 5] 
Li^Bi.y M"yA2 
[nn^ 6] 
Li^BOa-z A, 
7] 

LixNij.y Coy02.2 A2 
8] 

LixNii.y.z CoyM"zA2 
9] 

LixNii.y'.z' Mriy. M^Aa 

(>S-7l ^^A^, 0.95 ^ X ^ 1.1, 0 ^ y ^ 0.5, 0 ^ z ^ 0.5, 0 ^ y' ^ 0.5. 0 ^ z' ^ 0.1, 0 < a ^ 2<^]^, 

M'^ Al. Co, Cr, Fe, Mg, Sc, Y, La, Ce. Pr, Nd, Pm, Sm, Eu, Ga, Tb, Dy, Ho, Er, Tm, Yb ^ LuS o]^o]x| ^ 
oflA-l ^EflS)^ 5>i4 oj^l-S) -%lio] M" ^ Al, Cr, Mn, Fe, Mg, Sc. Y, La, Ce, Pr, Nd. Pm, Sm, Eu, Ga, Tb, D 
y, Ho, Er, Tm. Yb ^ LuS o]^o]:^ ^<^]^^ ^^S]fe t}^ 0]^$^ ^^o]v^^ Afe 0, F, S ^ PS o]^o]^ ^6]]a\ 

^^s\JL,B^m Co<^l 4.) 



^^^J- 2. 

5lf- ^tl-^ 90 : 90 ^^1 10 S^^Vfe Hlf- <^1:*> 

^T^-t 3. 

olBs oi^-<>|^ ^oi]A-1 Ai^s]^ stn^, £fe ^^Sfl-^ St^m fi^^el ^^^^ «-}7l ij-S^^ 1 ^^1 9^ 

Sl-^l-l-S^B] AH^Sl^ elf- 51-^1-31- 51-71 ^«1-AJ j iflxl ^^^-^^E^ AH^Sl^ ^l^J"^ Sl# 
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1] 

LixMnj.y M'yA2 

[^^^ 2] 

Li^Mnj.y M'y02.z 
3] 

LixMn2 04.^ 
[W^ 4] 
LixMn2.y M'yA4 
5] 

Li^Bl.y M"yA2 

6] 

Li^BOz-z A, 
[^n^ 7] 

LixNii.y Coy02.2 Ajs 
8] 

UxNii.y., COyM\A2 

[^^■^ 9] 

Li^Nii.y.z. Mriy. MyAa 

(^V7] ^loflA^^ 0.95 < X < 1.1, 0 ^ y ^ 0.5. 0 ^ z < 0.5, 0 ^ y- ^ 0.5, 0 < z- < 0.1, 0 < a < 2<^]3., 
M'^ Al, Co. Cr, Fe. Mg. Sc. Y, La, Ce, Pr, Nd, Pm. Sm, Eu. Ga, Tb, Dy, Ho, Er, Tm, Yb ^ Lu^ olf-<H^ 5 
ci\]X\ o]^^o^ ^±<^]3., M" ^ Al, Cr, Mn, Fe, Mg, Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Ga, Tb, D 

y. Ho, Er, Tm, Yb ^ Lu^ '^1^'^^ S^^i ^^^^ <^1^^ 0, F, S ^ PS S^^i 

4. 

90 10 ^^«^H ^is 
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S^^2l ^'^l ^^j^ «c]-^. 

6. 

^1 4 ^''fl ^<^^i, t^el 300 800°C^ 1 ifl^l 12^1t> ^^l^l-fe ^1^ «oT-^. 

7. 

^1 3 SX^^I, a^^^el ^o] ^^j^ elf. ^^1-^ s>7l 1 xfl^l ^^1- ^oil^i Ai^islfe 2lf- ^ 

>s-7i "gr^AVoijc -g-oj} 3.^^ ^^^^ n]3is\^ s.^6\] -^^>^#, 4^1 

S^^el f^o] ^^J^ ^o] 
^T^^ 8. 

^1 7 ^-^H^i ^^j^ tfl;^1 200t:«llAi i ^fl^l 24^1^ 

^T^^j- 9. 

^1 5 ^1 7 9X^^t ^^7] 3.^ 2l# '^^Al-c]:^ ^-8-^J|# 

*l-al JSHJ^I^A] ^S.m #7M^ 5J?1 ^12: 

£^ la 







f| 


























Al 
















Cp 

A 


0.70 ' 


I 1.40 


h 


2.80 


3.B0 


4.20 


4.90 


5.60 


G^30 


7.00 
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U|»S «3 (mAh/g) 
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3 




EC+DMC(1/1)+1M LiPF^ 
4.3V - 2.75V 



-0 — ^A|oi 4 

...^ -iAlOi 10 

— ^A|0| IB 



IC 



10 



— 

15 



20 



4011 



